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10 3fi¥. ^>^=i- — ^-^y^\^^ti:E(Dmm^^\zm\^^'=>nx\^^^:^y—m^ 

r/t:^;i/j ^i.Oo ) ^m^^rzy'y x-^y^^ mmit. ±mxnmm 
m^^m-t^:i t(Dx^^ti ^—m^y^;^^ X brag $nTiis. 
'^^:^'^^-c x-xu-(mm\it. Vibt5)-5> 3M^ (5^. m. n) jtmmm'^ 



(YGd) BO3: Eu". Y,0,: E u'\ m^^m^T^Zn^S iO,: M 
n'\ WfeSTf^Tt-r-SB aMg A 1 ,,0,, : E u e> tit l^i S . Jin e> CD 

•t^ztizj:r)^mRm-^nxi^n^n^;iti!)^. mxit. ^yti^;\>\i-r 

25 u^i^ (P 2 1 9, 2 2 5 r^-Att .19 9 1^) fj: {C $ tlT <5 o 




mmizu3^^x$>^m (R) . m (G) > 



fATTACHMENT A 




mo^^W^ •■ 2 Aim- 5 Mm, ^(D^i^m^ : 3 m m~ 1 0 /i m) ^^t o 

Zn,S i O4: Unf)^(E>f3:^m^^yt<^^nm'r^:^f^tVX. ZnOlC 
^■r^S i 0,(^fJ'&7&^ it^mmit (2 Z nO/S i O^) J:0 fe#Vi, 1. 
5 Z nO/S i OjOfj^TgH^b. ^m.^ (-^JE) {C43U^T 1 2 0 Ot:~ 
l 3 0 0 t:T^^KbTf^^bTVi?>0!ld^^^^A> F"/^;/!^ (pp219~ 
2 2 0 :^--A%t 1 9 9 1 l-F?i^^tlTVi^o^CC>fcie)Z n,S i O4 : 

^ m^\-£^ Wm^l I - S 6 7 3 5^^^-^#ra 2001-2368 

\t. / X)V(D^'^^^Ki'^^^ts^(Dm^'t^^tf)^^^nx^^^o ittcso' 

CH^(D + ^ $,^^^\t.H(D + -( :t>f}^M.\Z^n\^Xl^^^m^^ytWiZ 




Z n^S i O, : Mn (D^ffiO^^m^IE^SfCl-rSfcJse). lE^mo' 

e>d?^i;^-rVit Vi^^^^i^ofco Z njS i O4 : Mn 

fiKTSBtfC. ^e>75^C8e)Zndi:S iOi©Jt$:2^1 Jei^± (Z n/S i (Dtl 

2 0 0*0- 13 0 O-CTJ^fiK-rslSJClZ nO(D^^mdtS i ©^©^^JEcfc 
10 0 iSVi d i$fiJffi>T> Z n 0$j^^4't3:$fe{:iMt!c $ -5 t> a5 

15 

±jvf)^^^m^i'^n^tt%\z. ^ikn-\z)v\z^jts-r^^<Dm.yti^m^^mm 
mj^i^M^m^uizj^iomm'^nT^^-r^ pd p ^m^rz-^^^x-r 

20 -x-f xy^-r^m-r^oT. M3fe#:JS«Z n,S i O4 : Mn SrWT'Sim'fem 
(Zn) tgim (S i) 07nSit;i>Mb#«l}ltT2/ 1 Tfe^C: tSrIt 

^(D^^tam^Ziz^tnt. m^myti^(D^m^m^o ^rz\t + izvrzmyt 



mmcDmmtjimm 

m 2 PDF (Z)®^^5^Miit©1^5t^5^T^^EIT^So 

15 Z rijS i O4 : Mn J; D fc}:'g)iKtfem7t^(^^®ifi^®#|& (Z 

n) h^m (Si) (7)7£mit$^b^«^tl:Tab-5 2 / li-T^c ^fc, Zn^ 
S i O4: Mn<fc0 3^J:^iN^fem5t#:©^®3fi^©M«i (Zn) <i:^m (S i) 
(D 7t m it tiit^ mm it tiyT+^rc\-i 0 l;:m«$i±^o ^tz. Z n,S i O4 : 
Mn ^f^fife-r^St. Sa-^-r^ZnO. S i 0,43J;t^{^?§^JMn Ojt^tcii 

20 '&^> c:n<£ 6 0 CC- 9 0 Oro^^'fT^felb, ^iccin^i^jEm± 

(0 . 1 0 5MP (DNj. Nj-O^. Ar -0 2<D'PU< ^^nt-O^ 

^tsnmm.^'T 1000'C~135 O'Cl^m^l^X Z n^S I O4 : Mn $:f^ 

P D P tCffi e>nTVi^ Z n^S i O4 : M n ^iCStaS 
25 J$;;^Tf^fi£$nTVi-5;&M*i^rSj±Ofe86JC S i Oj<£rZnO«kO 



i14 fS] ± $r ^3^1" ^ ;i t T&^T # S 




ti.i^^^^izit^m^it'crf^vxh. 10 0 ox:&.±xm^ir^tz noo 

mn.&f)^S i O,(D^^EEi0itVi^c26^®afi^(^ZnOd^*^<MfC (#11) 

5 J; -5 Id. 1 0 0 OX:^-fT'm0Z-r^.t. Z n /S i a)it/&^* 2 / 1 (Z) Z n jS i 
04:Mn «^^$n^3&n iS^{b^3i)^'i£ 1/^^86 i^l»S?©m3te#:7&«t#e.nfj:Vi, 
:*:^BJ«> SS^T^Z nOt S i (^TC^lt ^{k^Sli Jt ( 2 . 0/1) 

ic^^b. z nO(Dm«: (#s) ^m±-r^r^i^\zo. l O SMP aU± (1 

1 5 0 M P a&.y (cfcOJf ^ b<«lMPa'-100MPa) (7) 

10 (^m)^:^c«N2- Oj (^m-mm) ^^cl^A r -Oj i7)VZ2'>-mm)- 

^f^fiKb> ;k\z;in^mmmvxm.mBi^^i^^-r^mmm'^. myti^mn 

■^^X'Drz7Kmm^mm-^nrc^^\zmmiyXi^0^r^miif^mmmm^^$>^o ■ 

20 ViXfe. imjE£^± 1 5 0 OmflERT (0. 1 0 5 M P a — 1 5 2 M P a ) 

^-r. m^KJt^\z^ K) Zn^S i Or'i^n^i^0^-t^:^fk\Z'Dl^xm^^, 
25 mntVX. ZnO, S i Oj. M n C O 3 ^O^i?<b#I^®^<k#J <^ . ^1*, 




^ffVi. mtsffiim.)S.\^±.l 5 0 O^JEJl^JlT (0. 102MPa~153M 

p a) (7)Nj^fflm4'. i^t-o^m-mm.^. a t -Otmmm.^m-v i o o ot: 

Ttm (Z n. Si, Mn) t:^^^ ^mm^mm. (mXitTJVn^z^]^^ ^ 
T±^)lT-^h» $>^l^\tmmm^. $>i^^^CibZn,S i O,: Mn(C*5 

10 xum^-r^. ^©m, mti^^ i m.&&.± i 5 o o m.RUT (1 5 3 mp a 

^sT). ^OPf^i^<\tO . 10 5MPa~150MPa®Nj, N,-0,, A 

r -o, (0(i>n< h^x^t'D^^tsmmm.'^x 1000 t:~ 1 a 5 o-ctz 

CK^ -5 IC, JBE;tJ*«0. 1 0 5 MP a|JA±®Nj, Nj-O,, A r - OjCDiI> 

15 < t^x^h'D^^tinmm.^x iooor~i35o xzxm.^L.t^m.^'^ 

0<Dmm (#11) 7&«fj:Vi. bfejJ)?oT, ^^*|s:)K[^©^®}6ie>l^gPJcM-5* 
T Z n *^i^-75:Z n^S i O4 : M nM^#:5j>^*f#Sn'5. ;i © d t IC i; 0 , Z 

20 ^„ 

1 mj£i^A± 1 5 0 on.BE&.Ts ckD$f*b<«0. l 0 5 
M P a ~ 1 5 0 MP a icLfcOtt, 0. 1 0 5 M P a iJ^TT^, ZnOO^ 
^ (#11) ^ifll;^^::<i:*^T#}^Vi;^8e)T^0> 1 5 0 M P a {C L^c © 




m-cmjtVrz C(Zn,.,Mn,) jS i-QJ tiMWtiy. K<Dmjt)^. 0. 01^ 

5 On:Eu,. L < H B a ,.,.,S r ,M g A 1 .pO ,7 : E u , $ n^S-fb^i^ 

x^0..20. 0. l^y^O. SXSbtlitmSf/J^-^Kttf^Vl^^o 

b< (Y. G d) i-xBOa: E u , $ tl^ Yb^% ^ffi § CI d^T^ -5 , 
10 #'fe^7t^*:<7)'fk'&#;lC*5lt§ x(^<B«. 0. 0 5 ^ x^ 0 . 2 0 Tibnt^, 

1^ T , * ^ ^ >5> y ^ X -7 ^ X ^ |g a (D H iS CO ^ O V i T S ® 

m i it:^^BM<Dmm(Dmm\z^i-f^-:f^X'^5^y( X'fu^mm\zm\^^^p 

m^7.^^>mmm. t k uxmmm<D:$i^f3:a\zz>\,^x\t^i!)^^^ir<'r 
^tztb—ummvxm^iyxif'^^. 

El t'^-r ic. P D P 1 0 0 .Ha®;^/^XSM 1 0 1 (m^-Br-T) 
20 t. W®:^ •^Xa^ 1 0 2 N2t:(DS^«® 1 0 3 t , N^CD^^X^i' 

1 2 1 ti)^'btji^o ^^nm 103. ^^x^-\'>ii:^ 104, t h 

25 1 0 3 >mSi 1 0 4 H l/Xm^ 1 0 7 t©5^.^{c^^ 



ci(DPDPiOO«, 0 2 {c^Tck -5 ic. Bu®:^? 1 0 1 o-oo 

^m^iizm^mm i o 3 .m^:^^^ >n@ i o 4 i o s . 

usoumm 1 0 6;;&^SB$nfeHuM/i^-;i^^. nm^'^^xmui o 20-0 
(d^®±(c:t h U7.nm 10 7. 1 0 s . rim 1 0 q^^zs 

5 m7t#:SllOR. llOG, 1 1 0 B;{>5E^$nfeW®/1^;l/t tCck DM 

10 ^-rniHis§ 15 3, ^^7.4^^ > H ^-r /t[His§ 154, t f i/^ h ^-r a'ih 
1 5 5 ^wbTii-s. r3>bP — ^152 ©©Jt3it;it*evi.^0$-&j:'5 ^'r 
#:P3&^^7t-r^ c: <hT-fe;i/7&5,^0U, ^-fe-fe;!/©.-^.*!, #^.'^!fcT©m^'&^:>ii 
J: T H ^ n ^ . 

:kiZ. ±ii!ib;/cPD P 1 0 0 tc-^i^T, -^(Dmjt:^^^^ 4 *5 5 ^ 
20 >^w-r^gl::fflVi§PD P(D®^l^^^^:^0i^5i^^-r»fMliI'r*§. EI 4 

lC*3ViT, mMy-^^Ji^it. t9®:^*7XS=^ 1 0 1 ±JC> #N:*:(^^^mMl 
0 3 :fe 1 0 4 (EI 2 {;::feViTtt& 2 2js:<^^^^L/Tli 

^o) ^^jsL-^^-D^nizx h ^ ^ -^^i^izm^vTzm:. 't(D±^mni^is^xm 
10 5 x-^mv. ib\zmni^:^ ^ 7.m 105 o^sfcMg o^as 1 0 e 

s^mM 10 3 >mm 1 0 4 i t of}^iu^T^mn 




mmi^:^^7.m i o 5 ^^(d:^ ^ ^^un^^ts^-T. h^x^ u-> 
±t^m?^<Dis^ xmn^t^t^^—Ts h tLx\t.m:^\t. p b o( 7 0 w t %), 

B803(15wt%), SiOjClOwt^) ^JzZSA 1 ^Oj ( 5 w t %) t 

Mg o^ap 1 0 6 «:m<bVi^:fi->':7A (Mg o) 3&^e>j^'5fecDT3& d; 

(^UO. 5Mm) tf^^ ^ t> KM^'^tL^o 

^^nrz^m\zm0S.-^n^o,^(D±izm^(D:^^ i^mn^-^ts^—x h3i>tx 
tdEffi^ti^o sfc, Pili 1 0 9 (^rem^few^ 3 2 -r >5^-' 5 0-r 

25 HD-T VtC-&*3-B-T 13 0 Atm~ 2 4 0 /i mmmiZM^-^ tl^ , 

mm. 10 9 <i:PiM 1 0 9 (Dr0^(Dptcit. (r). wfe (b). ^Scto^'z 



nXS i (Dytmit^ 2. 1/1-2. 0 / 1 tV. 1^JEIJ^±(0. 102 
MP a|^±) (DNj. N.-Oj, A r - O ^ © < LhX> fO^^tsW-m^^' 

m3t#:^110R. llOG, 1 1 0 B«m^#:i^i^iWan^>^*<h7j>^ 

5 ^/^c^-^-x ht>c(D^^#:-f >:^^^M^b, c:n^4 0 ot:~5 9 o-co^a 

bTJ^^^^^H 1 1 0 R. IIOG, 1 1 0 B;5>^^J^fife$n§o 

COmT^^t:® 1 1 0 R. 1 1 0 G. 1 1 0 BCDT K 1^:^11:® 1 0 7 ±ll:fe 

e> § o 

mt^m/^^)v<DT \'\y7.m.mtf)m^-r^^o\zm^^t)^ibn^tt% 
\z. /•^^-)vmm.\z^mm-^^7.^i^tn^^. -n^M^tf4 5 o'cssti 

25 0 -20 ^mm^^Lxm.m-^-}Vm 1 2 1 ^J^fK^-tirS ;i<?:lc:«t 

tvx. -Bi^nm^i 2 2n^mM^ m^u. 1. ixio-opa) 




M 5 Ji. I^^i^m 1 1 0 Rv 1 1 O.G, . 1 1 0 B ^W0Z'r^^izm\^^^^ 

5 « 2 0 0 tt, 2 1 0> m&-!^^>y°2 2 0, ^^^2 3 Oi^cC^^ii;!, 

m^#:<>^Sr#A§+h-A2 1 0 $ tl ^ m^#:-r >4^H, JOJEtJ^ 

>:/2 2 0 ICJ; D^^;/^2 3 0 (CSDJE$ nT#^$& $ o 'N;^ y 2 3 0 {d « 
-< >^^ 2 3 0 a:fe^ Z^y X;P2 4 0 6 nx*5 D > iQJE^tlTO^ 

^ 2 3 0 a tc:#fcj^$ n:^cm^^2^'r y X;i^ 2 4 0 :;6vf>3^e<,jCl±tB $ 

10 n^cfc 5 {iT'cCoTVi^o ei(D/x;i/2 4 0 (7)p^D tt> y xji(Dm-z^^K)m 
ibmm. 10 9 m<Dmmw (i^ i 3 o um-- 2 0 0 um) ^Tuf sjitd^M 

^b<, oia 3 O.M m~ 1 3 0 MmtCiS^^n^o 

^^;/y 2 3 0 m^Ltsi\.^^y^M^mm\z^'Dxm.m&i}\zmwj-^n^ 

15 «k "5 l;i^^!g$nT:fe D > y 2 3 0 Sr^S^iirS 1 1 tjfcy X;U2 4 0 f}^ 
^myt^^ >=¥2 5 0 ^mm&3\zi±iii-t^:it\z^K>. ^^:»^xmWLi 0 

2 ±<Dmmi 0 9m(Dm\z^^i^^ y^nj^i^—izm^-^n^o cijit, mm 
^n^^yti^^ >^(D^m.\t2 5x:\z^\^^x. i 5 o o ~ 5 o o o o-t>5^ 

(CP) (D«gffllc:^;/S:nTVi-5. 
20 7ij:.43, ±|B+)— A2 1 0 tc«EI^b;^{:l.ijt*^^«/&^<)i^e>tlT:fet), ^CD 

MJ^i'ck >^^(Dm.'?<Dtt^^^m±-^n^.^rc^>y y 2 3 0 

< >=^m. 2 3 0 a-^y X;i/2 4 0 ®§B^i'=fo'^JJC)T— 'fls:fife?^$ti:fefe(3D-CS 0 > 




0 0 - 5 0 0 0 o±>^-^7X (CP) ^ta^^vizm-^-^n. 'i^gicjsi; 

T. #®^Stt^J, '>U:^. :^tS:^J (0. l~5wt%) #<£^tp bxtjiUo 

5 :i(Dikyti^-( >^izm^-^n^m^myti^ti.T\t. (y. g d) ...boj : 
Eu,. *^c«Yj,03 : E u, -e^$n'5'fb'&#i3«>?ffl e>n^. ein^«. ^ 

Ytc^IC^-T'S E UTE^CDBJ^ax ti. 0. 0 5^x^0. 2 0 ©fgffl 

i^fe^7l£#:^ bTfi, 1 mjEJ!^± (0. 102MPa-U^±) (DN^. N^- 
Oj. At -Oi(D{}>f3i< thnii'O^^t^^mm.^xm^Vtz C(Zn,.,Mn 
15 ,) i O4} T^^tl^ib-g-^J^iJ^fflli e>ns. C (Z n,.,Mn,) jS i 0,H3;. 

n^m^i^tVXit. B a,.,Mg A 1 ,oO,7 : E u,, ^ fc« B a S r , 
20 Mg A 1 ,oOn: E U , $ n-S fb'&ifeT&^ffl ^ tl ^ . B a ,.,M g A 1 .oO,,: 
Eu,. B a,.,.,S r,MgA 1 ,„0„ : Eu,Jt, ^(^«#:$^^^a^-r -5 B a 
TC^©— IIB;{>^E u fe^ViJiS r tcfiJi^nife'fb'&i^T^^o CldT. BaTc 
^tC^T^ E U7C^©M^Sx:fe«fcD^y 0. 03^x^0. 20, 0. 

Ti:7 u vi('i'>4^(Do. iwt^-iowt %^m'^). mmtv 




m-^mifnimiz^i^^Xs mmtfsi/bmmj'<vK7j^B a (NO3) 2. ssm 

10 -Ti^^^^v^r^AMg (NO3) 2. 5^mT;i/5n':7 AA 1 (NO3) 3. 5g^ZL-D 
t!':7AEu (NO 3) , ^^:;Uit*^ l-x:l: 10 :x (0. 03^x^0. 
2 5) a:;i§J:-5Jcig'&b. J:n&;^ciil«#:tc^^bT?l^M^f^fiKT§. 

umr ^ z ti)^x ^ ^mm^ m^^x . ^z^^^^xm^mm (i o o~3 o 

0 "C). m^JE:;^ ( 0 . 2MP a— 1 OMP a) (DTT7KI^-&fi)c ( 1 2~2 0 
20 9 5 %-^tf3S:|am) m^M^, m^P^Pe^ 1 3 5 O 'CT 2 Ptrsl) 

15 t^<H©m^i^i^(7)$i'#it imm%y&m'i^) -^^^ m^it. o. 9^±i. 




0 &.~f tu^^kz) \z^m-^n^h(Dx*$>^^^. '^-•tvhikyti^m.TO'r^x 

:klz. mm^Jt^mxmm-t^B a ,.,.,S r ,M g a l .oO^ : E u, ©WfeM 

ytii^<Di^m:&m\z'Di^xm^^o 

mmzVX. 7i^Wtitn^JryAB a (OH) J. TK^^bX hu>^OJ^S r (O 
H) Ti^imit-^^^-i^^J^Us (OH) 7i^m<tT)VS.=.^AA I (OH) 

10 3. TK^YkiL— □ tr-^AE u (OH) i ^'Z^SiZ}t^Urc^)llthrji^^z)\zn 

mv. :Lnib^y ^ y ^ T.tLxoA I F ^t^izm^T^o ^<^)^. wj^m. 
m(i3oot:-i4oo'c) xmmmm (12-2 omm) (omm^n'D 

ZLt\Z^'oX. Mg, A 1 ^ 4ffi(D-1' :t >TSit L;^B a ,.,.,S r ,M g A 1 
.oO,,: Eu, ^n^Z.t.ti^X'^^o *^ST#^n'5^3t#:i^^O¥i^!^^ 
15 0. lAtm-S. 0 Mmg^<Dt)©/&«^#e>n^o :^{C> Cin^MTLllffl 

^T. 'e?li;^J^7K^^ 5 S^Sr 9 5 % ®#ffl^T0f ^5^-^ (1 0 0 O'Cjii 

^ 1 6 0 o-c) xw'^mm (2p#p^) ^^k^, ^^ra-M^iic.fcox^^-ii^bT 
u^m^w-(ommivx. mt<^. mmm.. 7i^m<tm^±\zm\^^r:i7b^. b 

20 a. Sr. Mg, AK Eu. ^<Z)7C^ Sr"^ tPW^^M-ffc-S-J^. '0»I;1«^^ 
:^Jc:. @ffiSf£:?£Tf^M-r^ (Zn,.,Mn,) i O^oB^lk^i^Hz-Di,^ 

xm^^o 

25 ^-f. mitmm (Z n O). m^bSi^ (S i Oj). ^{b^^ >;^; >M n O Sr. 
Z n <i:M n (D'E)litX l-x:x (0. 01^x^0. 20) ttj:^J:v\Z 




m-^Ls ;^:{CZ n <h S i (7)M^tkSr 2 . 0/1 Iztj:^ z> mn^t^^-miZJ^-C 
Xy yy^X (Z n F^. Mn Fj) t^tC^g-^f CKDzg-^tl*, 6 0 0 

tl^O . 105MPa~150MPa (DE-ttON^. N^-O,. At -0^(D{p- 

tji< thnt-D^^timmu^T looor-isso x^x^m^vrm^m 
^r. M^mi^mi:m\z:^o\,^x. mnti^xm^^mz n (no,) m 

^'7>:^>Mn (NO,) J. y^h^Jlh^i^iy^y CS i (O • C,H,) J 

t5^^T>:^>(7)^;Ht^ 1 - X : X (0. 0 1^ 

x^o. 2 0) trji^b^oizm-^v. :k\zz n (no,) t CS i (O • Ci 

Hj) J <D^^\z:i5\,>X Z ntSi (D7tmitib^2. OX 1 \z:^^^^mn^ 
6 0 0 t:~ 9 0 CCT^KJ^fifeb, :;^tCJ:©^J^^«^Sr 0 . 10 5MPaii;l± 

ON,, N,-o,, A r -Oj<D^i>;^< thut':>^'^tsnmn.'px 1 0 0 CC 
-13 sot:, zmm--^ 2 ommm^^n^xm^omyti^^tT^o 
^Aiz. 7i^mmmxi^mT^m^m:yti^(Di^0s.:^m\z-z>\,^xm.m'r^o •■ 

^f, (Y, Gd) i-^BOj: E u, (^#fem3t#:tc:-S)ViT37B^^o g-B-^Sf^ 
MXg(3 43ViT, Jl^i|sfT?^^5^^-r y h^J^AY^ (NO3) 3 i:7K5^i?:^!3 K 'J 
^-^AGd, (NO3) 3 «i:>J^'^®^H3B03 tm^:i-Ptf':7AEuj (NO3) , 
t^'EJi^it-fy^ l-x:2:x(0. 05^x^0. 20) (YtGdOtbUe 
5^3 5) trji^\kv izm-^l^s ^m.'PX 1 2 OCC-l 3 50t:T2BfrBl 




]^.mX'^^mm^ y h')^J^Yt (NO3) , t58m3.-D tT'^AEu (NO3) 
,§^Jl.i:b7i^^2 -X : X (0. 0 5^x^0. 3 0) ttj:^ Xo\Z^ -ty^Wk 

V/_^:g.^ViTiSffi#^4'TiaS 1 0 or- 3 0 Ot:, BtsO. 2M~10 

(Dnt^^ni^^. mm<DYnO,: Eu,75^#e.n^o :k\z;iomyti^^^%^x 
Lo 13 0 o*c~ 14 0 ox:x2mm7=--)vm^ ^mvxm^^^i^t-r^c 

i^o. 0 8mmiiu^.i^o\zi^mvrco ^^c, inm^mizm x^^ n^tkm.:» 

20 T?t*A$nTVi^o 

y^;;^'^-^ y^-fu-cmmti^x QD->-f)\^i^nvrzo z.n^(D^y-:r)v 

\Z^\^xm^^%^\t. ^tiifiO. 1 0 5MP a~ 1 5 OMP aOiSViffi:^? 
25 T. 
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